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Background

Optics and Photonics Biology & Medicine

~200 people, 22 faculty, 10 departments

Clinic & Operating Room, Translational 

Research, Basic Science and Technology, 

Philanthropy, Commercialization

UC Irvine (1988): Beckman Laser Institute and Medical Clinic 
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Creation of NIBIB

PL 106-580: Dec 29, 2000; NIBIB Opened in 2002
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NIBIB Impact

~7X

~2X

~$106 M Engineering: 
0.6% NIH Budget

~$701 M Engineering: 
1.9% NIH Budget

• NIBIB has driven significant growth in NIH funding to Engineering
• Engineering growth rate exceeds NIH budget growth by 3.5X
• NIBIB: ~30% to Engineering, ~25% to Hospital/Medicine, ~20% Radiology/Imaging 

Updated from S. Chien, R. Bashir, R. Nerem, and R. Pettigrew, Sci Trans Med, 2015



NIBIB Impact: Patents

N = 20,441 

“Average” = 250

vs. other NIH Institutes 2000-2013
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NIBIB Impact: Patents
vs. Other Agencies 2000-2013

N = 63,699 

Patents

Patents as Proxies Revisited: 
NIH Innovation 2000 to 2013

Batelle, March 2015
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2019: NIBIB Expanding Mission

Engineering and Physical Science in Biology and Medicine

>

• Human Health a top priority of Engineering Schools

- Adding ~1600 UG BME students, ~70 BME faculty/year*

- ~30 ABET BME depts when NIBIB started, >100 in 2019*

• Medicine-Engineering partnerships: ”Engineer-Physicians”

• Drive Human and Economic Health

* R. Hart, Annals BME, 2015
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NIBIB Resources insufficient to meet demands



NIBIB Awards

~$380 M
~$280 M



NIBIB Awards vs. All NIH



NIBIB Awards vs. All NIH

NIBIB $0.38 B

$5.7 B

$3.2 B
$5.3 B



Vision

Basic Science and 

Technology Development
Clinical Diagnostics 

and Therapeutics
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Shift Equilibrium to Right

Basic Science and 

Technology Development
Clinical Diagnostics 

and Therapeutics

Barriers

Increase activity

Reduce 
Barriers

Accelerate Translation, 
Validation, Commercialization



Engage Stakeholders

Engineering and Physical Science in Biology and Medicine

Universities, Professional Societies, National Academies, Federal Agencies, Foundations, etc. 
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Engineering and Physical Science in Biology and Medicine

Universities, Professional Societies, National Academies, Federal Agencies, Foundations, etc. 

Create New Initiatives and 

Resources for NIBIB community



Engagement Opportunities

1) NIBIB Strategic Plan
• Council, stakeholders

• Structure NIBIB programs, initiatives to align with SP

2) Quantitative Metrics of Impact
• Data analytics on grants, investigators

• Ensure meeting community needs, driving innovation/discovery  

3) Outreach and Leadership
• NIBIB mission essential for Human and Economic health

• Define Vision for the Future of Health 



Engagement Opportunities

1) NIBIB Strategic Plan
• Council, stakeholders

• Structure NIBIB programs, initiatives to align with SP

2) Quantitative Metrics of Impact, Outcome
• Data analytics on grants, investigators

• Ensure meeting community needs, driving innovation/discovery  

3) Outreach and Leadership
• NIBIB mission essential for Human and Economic health

• Define Vision for the Future of Health 



Engagement Opportunities

1) NIBIB Strategic Plan
• Council, stakeholders

• Structure NIBIB programs, initiatives to align with SP

2) Quantitative Metrics of Impact, Outcome
• Data analytics on grants, investigators

• Ensure meeting community needs, driving innovation/discovery  

3) Outreach and Leadership
• NIBIB mission essential for Human and Economic health

• Define Vision for the Future of Health 



Vision for Future of Health

Modeling, Data Science; 
AI/Machine Learning



Vision for Future of Health

Engineering Molecules/Particles, 
Cells, Tissues; Synthetic Biology

Modeling, Data Science; 
AI/Machine Learning



Vision for Future of Health

Engineering Molecules/Particles, 
Cells, Tissues; Synthetic Biology

“Small” Physics Instrumentation: POC, 
bedside, benchtop, wear/implant

Modeling, Data Science; 
AI/Machine Learning



Vision for Future of Health

Engineering Molecules/Particles, 
Cells, Tissues; Synthetic Biology

“Big” Physics Instrumentation: MRI, 
Nuclear, X-ray, Multi-modality

Modeling, Data Science; 
AI/Machine Learning

“Small” Physics Instrumentation: POC, 
bedside, benchtop, wear/implant



Vision for Future of Health

Engineering Molecules/Particles, 
Cells, Tissues; Synthetic Biology

“Big” Physics Instrumentation: MRI, 
Nuclear, X-ray, Multi-modality

Therapeutics: energy-based, 
molecule- device combos, image 
guided Modeling, Data Science; 

AI/Machine Learning

“Small” Physics Instrumentation: POC, 
bedside, benchtop, wear/implant



Vision for Future of Health

Current Medicine: 
Static “Snapshots”

Time



Vision for Future of Health

Future Medicine: 
Dynamic data, 
Digital Health

Time



US All of Us at least 1,000,000 participants (2018)

https://allofus.nih.gov

Vision for Future of Health



UK Biobank up to 500,000 participants (2006)

https://www.ukbiobank.ac.uk/

Vision for Future of Health



Digital Health Economic Impact

>$27B invested since 2011
~$7B

U.S. Affordable 
Care Act

~6X



Digital Health Economic Impact

2) Precision Medicine 3) Fitness/Wellness

4) Monitor Disease 6) Optimizing Workflow

1) Health Information

5) Diagnosing Disease

Top 6 Digital Health Investment Areas in 2017



Medical Imaging Economic Impact

$16.3

$7.1

$7.5

$3.2

$6.4

$32.5

$4.6

$6.1

$5

$4

$20.2

Ophthalmic 

18%

Robotics

3%

Medical lasers 

5%

Surgery

5%

Microscopy

4%

Endoscopy

29%

Radiotherapy

6%
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B. Pogue, SPIE Professional, 2018

Optics/Photonics Radiology Systems~$113 Billion

Global annual market 
valuation: 2015-2017
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Optics/Photonics Radiology Systems~$113 Billion

Global annual market 
valuation: 2015-2017

~25% of Global 
Medical Device 

Market



Summary

Personalized Health

• Continuous dynamic Biology requires continuous sensing and feedback

• Essential signals for understanding and practicing future Medicine

Technologies

• Advanced components and materials reduce barriers, improve access

• Wide Access: accelerate validation, improve patient outcomes

BIG Impact

• Prevent disease, Reduce hospitalizations, Reduce costs, Drive economic growth  
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Personalized Health

• Continuous dynamic Biology requires continuous sensing and feedback

• Essential signals for understanding and practicing future Medicine

Technologies

• Advanced components and materials reduce barriers, improve access

• Accelerate validation, improve patient outcomes, democratize

BIG Impact

• Prevent disease, Reduce hospitalizations & costs, Drive economic growth  


